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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 11-16 and 19-22 are rejected under 35 U.S. C. 102(e) as being anticipated by 
Saito (US 6,226,428). 

3. Regarding Claim 1, Figure 16 of Saito teaches an optical multiplexer/demultiplexer, 
including: an integrated optics substrate (10) defining main propagation path (uppermost left 
path) for optical radiation, said main propagation path having an aggregate port transmitting an 
aggregate optical radiation including plurality of wavelengths, plurality selective optical couplers 
(51, 52, 53) distributed along said main propagation path, each said selective optical coupler 
being arranged for adding to (rightmost lower Lambdas) and removing (leftmost upper Lambdas) 
from said aggregate optical radiation respective tributary optical radiation centered around 
respective tributary wavelength, and a plurality of tributary propagation paths for optical 
radiation provided said integrated optics substrate, each of said tributary paths extending 
between a respective one of said selective optical couplers and a respective tributary port 
transmitting said tributary optical radiation centered around said respective tributary wavelength. 
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4. Regarding Claim 11, Saito teaches the multiplexer/demultiplexer of claim 1, wherein said 
selective optical couplers are arranged to obtain 100% energy transfer of optical radiation 
propagating along said main propagation path (Column 3, lines 1-4). 

5. Regarding Claim 12, Saito teaches the multiplexer/demultiplexer of claim 1, wherein said 
selective optical couplers have associated therewith respective optical filters each arranged to 
filter out of said optical radiation propagating along said main propagation path a respective 
optical radiation centered around a respective filter wavelength (Column 3, lines 1-19 and Figure 
16). 

6. Regarding Claim 13, Saito teaches a multiplexer/demultiplexer wherein said filters are in 
the form of Bragg gratings (55-58) each reflecting radiation at a respective filter wavelength 
(Column 6, lines 4-10 and Column 7, lines 37-45). 

7. Regarding claim 14, Saito teaches a multiplexer/demultiplexer wherein said Bragg 
gratings have a reflectivity of at least 35 dB (This shown since in-coupled, or reflected, 
wavelengths are "completely coupled" according to Column 3, lines 1-28). 

8. Regarding Claim 15, the method of forming a device is not germane to the issue of 
patentability of the device itself. Therefore, this limitation has not been given patentable weight 
and Saito therefore teaches a multiplexer/demultiplexer wherein said Bragg gratings are 
photoinduced in said integrated optics substrate. 

9. Regarding Claim 16, Saito teaches an optical multiplexer/demultiplexer (Column 3, lines 
27-28 and Figure 16), including an integrated optics substrate (item 51 and Column 7, lines 59- 
63) including optical waveguides defining a main propagation path for optical radiation, said 
main propagation path having an aggregate port (uppermost left) for transmitting an aggregate 
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optical radiation including a plurality of wavelengths (Lambdas 1-5), a plurality of selective 
optical couplers (51-58), said optical couplers being formed by said optical waveguides and 
distributed along said main propagation path, each said selective optical coupler being arranged 
for adding to and removing from said aggregate optical radiation a respective tributary optical 
radiation centered around a respective tributary wavelength, and a plurality of tributary 
propagation paths (uppermost right and lowermost left) for optical radiation provided in said 
integrated optics substrate, each of said tributary paths extending between a respective one of 
said selective optical couplers and a respective tributary port for transmitting said tributary 
optical radiation centered around said respective tributary wavelength. 
10. Regarding Claim 19, Saito teaches an optical multiplexer/demultiplexer, including: 

a. an integrated optics substrate defining a main propagation path for optical 
radiation, said main propagation path an aggregate port (uppermost left) for transmitting 
an aggregate optical radiation including a plurality of wavelengths, 

b. a plurality of selective optical couplers (51-54) distributed along said main 
propagation path, each said selective optical coupler being arranged for adding to and 
removing from said aggregate optical radiation a respective tributary optical radiation 
centered around a respective tributary wavelength, and 

c. a plurality of tributary propagation paths (uppermost right and lowermost left) for 
optical radiation provided in said integrated optics substrate, each of said tributary paths 
extending between a respective one of said selective optical couplers and a respective 
tributary port for transmitting said tributary optical radiation centered around said 
respective tributary wavelength, 
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d. wherein said main propagation path of said integrated optics substrate includes at 
least two cusps (Bragg gratings within 55 and 58) with at least two respective reflecting 
elements (gratings) located at said two cusps; at least one of said selective optical 
couplers (52) being arranged between said at least two respective reflecting elements. 

11. Regarding claim 20, Saito teaches the optical multiplexer/demultiplexer of claim 19, 
wherein said integrated optics substrate includes optical waveguides defining said main 
propagation path for optical radiation, and wherein said optical couplers are formed by said 
optical waveguides (Figure 16). 

12. Regarding claim 21, Saito teaches an optical multiplexer/demultiplexer, including: 

e. an integrated optics substrate defining a main propagation path for optical 
radiation, said main propagation path having an aggregate port (uppermost left) for 
transmitting an aggregate optical radiation including a plurality of wavelengths, 

f. a plurality of selective optical couplers (51-54) distributed along said main 
propagation path, each said selective optical coupler being arranged for adding to and 
removing from said aggregate optical radiation a respective tributary optical radiation 
centered around a respective tributary wavelength, and 

g. a plurality of tributary propagation paths (uppermost right and lowermost left) for 
optical radiation provided in said integrated optics substrate, each of said tributary paths 
extending between a respective one of said selective optical couplers and a respective 
tributary port for transmitting said tributary optical radiation centered around said 
respective tributary wavelength, 
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h. wherein said selective optical couplers have associated therewith respective 
optical filters (55-58) each arranged to filter out of said optical radiation propagating 
along said main propagation path a respective optical radiation centered around a 
respective filter wavelength, said filters being in the form of Bragg gratings each 
reflecting radiation at a respective filter wavelength. 

13. Regarding claim 22, Saito teaches the optical multiplexer/demultiplexer of claim 21, 
wherein said integrated optics substrate includes optical waveguides defining said main 
propagation path for optical radiation, and wherein said optical couplers are formed by said 
optical waveguides (Figure 16). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claims 2-8, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Saito in view of Seino (US 6,243,516). 

16. Regarding Claims 2-8, Saito teaches an optical multiplexer/demultiplexer for claim 1 
above, and also teaches a rectangular chip (Column 7, line 61) having at least one zig and one 
zag including at least one cusp (55), at least one reflecting element being arranged at said at least 
one cusp to produce propagation of optical radiation along the at least one zig and one zag in 
Figure 16. Saito also teaches an optical coupler arranged to obtain a 50% optical energy coupling 
(Column 3, lines 1-4). 
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1 7. Saito fails to teach more than one zig and more than one zag cooperating to make a 
repeating zig-zag pattern, the zig-zag pattern haiving at least one reflecting element including a 
reflecting metallization associated with an integrated optics substrate, the reflecting element 
having associated therewith a respective optical coupler, the reflecting element including a 
reflective surface at the end surface of a respective optical coupler. Saito also fails to teach a 
main propagation path in an integrated optics substrate including at least two cusps with at least 
two respective reflecting elements located at the said two cusps, at least one of the selective 
optical couplers being arranged between the at least two reflecting elements. Saito also fails to 
teach specifically that the integrated optics substrate is of a material selected out of the group 
consisting of silicon on silica and silica. 

18. Seino teaches a means for shortening conventional waveguide devices (Column 13, lines 
13-23) by having a folded waveguide structure (Figures 19, 20 and 27) on a silicon substrate 
(Column 13, line 36 and Column 14, line 14) such that metallized (Column 12, lines 45-55) 
reflectors (16) are positioned on opposing sides of an integrated optics strip (7). The reflectors 
thereby make reflecting cusps for a zig-zag patterned optical device. Devices such as optical 
filters (14) for wavelength- multiplex communications (Column 1, line 30) can then be arranged 
in a zig-zag pattern to take up less space (Column 1, lines 46-50). 

19. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have a multiplexer/demultiplexer wherein a main propagation path 
extends in a zig-zag pattern including a cusp, at least one reflecting element being arranged at 
said at least one cusp to produce propagation of optical radiation along said zig-zag propagation 
pattern, the at least one reflecting element including a reflecting metallization associated with 
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said integrated optics substrate, wherein said least one reflecting element has associated 
therewith a respective optical coupler, the optical coupler arranged for 50% optical energy 
coupling. The multiplexer/demultiplexer would have a reflecting element including a reflective 
surface at the end surface of the respective optical coupler, and the main propagation path of said 
integrated optics substrate could include at least two cusps with at least two respective reflecting 
elements located at the said two cusps; at least one of said selective optical couplers being 
arranged between said at least two respective reflecting elements, said integrated optics substrate 
being in a form having opposed side surfaces wherein at least two reflecting elements are 
arranged at opposed surfaces of said integrated optics substrate. The multiplexer/demultiplexer 
integrated optics substrate can be in the form of rectangular chip with a material selected out of 
the group consisting of silica silicon and silica. The optical coupler and filter of Saito would 
thereby benefit from space saving (Seino, Column 1, lines 46-50) and device shortening (Seino, 
Column 13, lines 13-23) improvements. 

20. Regarding Claim 17, Figure 16 of Saito teaches an optical multiplexer/demultiplexer, 
including: 

i. an integrated optics substrate defining a main propagation path for optical 
radiation, said main propagation path having an aggregate port (uppermost left) for 
transmitting an aggregate optical radiation including a plurality of wavelengths (Lambdas 
1-5), 

j. a plurality selective optical couplers (51-54) distributed along said main 
propagation path, each said selective optical coupler being arranged for adding to and 
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removing from said aggregate optical radiation respective tributary optical radiation 
centered around a respective tributary wavelength, and 

k. a plurality tributary propagation paths (uppermost right and lowermost left) for 
optical radiation provided in said integrated optics substrate, each of said tributary paths 
extending between a respective one of said selective optical couplers and respective 
tributary port for transmitting said tributary optical radiation centered around said 
respective tributary wavelength, 

21 . Saito fails to teach the optical multiplexer/demultiplexer wherein said main propagation 
path extends a zig-zag pattern including least one cusp, least one reflecting element being 
arranged said at least one cusp produce propagation of optical radiation along said zig-zag 
propagation pattern, said at least one reflecting element including a reflecting metallization 
associated with said integrated optics substrate. 

22. Seino teaches a means for shortening conventional waveguide devices (Column 13, lines 
13-23) by having a folded waveguide structure (Figures 19, 20 and 27) on a silicon substrate 
(Column 13, line 36 and Column 14, line 14) such that metallized (Column 12, lines 45-55) 
reflectors (16) are positioned on opposing sides of an integrated optics strip (7). The reflectors 
thereby make reflecting cusps for a zig-zag patterned optical device. Devices such as optical 
filters (14) for wavelength-multiplex communications (Column 1, line 30) can then be arranged 
in a zig-zag pattern to take up less space (Column 1, lines 46-50). 

23. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the optical multiplexer/demultiplexer of Saito as taught by Seino so as 
to have a main propagation path extending in a zig-zag pattern, including least one cusp, and at 
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least one reflecting element being arranged at said at least one cusp to produce propagation of 
optical radiation along said zig-zag propagation pattern, said at least one reflecting element 
including a reflecting metallization associated with said integrated optics substrate in order to 
shorten (Seino, Column 13, lines 13-23) the device of Saito to take up less space (Seino, Column 
1, lines 46-50). 

24. Regarding claim 18, Saito teaches the optical multiplexer/demultiplexer of claim 17, 
wherein said integrated optics substrate includes optical waveguides defining said main 
propagation path for optical radiation, and wherein said optical couplers (51-58) are formed by 
said optical waveguides (Figure 16). 

Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Patent to Scifres (US 5,088,105) is of interest for teaching zig-zag waveguides altered 
by gratings, pump regions and electrical contact regions (Figures 2, 6 and 7). Application to 
Mathis (US 2002/0067881) is of interest for the teachings of Figure 2, which shows an optical 
multiplexer/demultiplexer with an additional filter point 22. Mathis teaches away from a 
compact reflecting system, as suggested by Seino, since the excellent isolation provided by the 
element 22 would be destroyed by the introduction of a reflection point (Paragraph 31). 

26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Krystyna Suchecki whose telephone number is (571) 272-2495. 
The examiner can normally be reached on regular working days and hours. 
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27. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

28. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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